Research has shown that more often than not beliefs rather than knowledge are major determinants in pedagogical decisions that teachers make in the classroom (Doudin, Pons, Martin & Lafortune, 2003) . Self-perceptions appear to be strongly influenced by students' relationship with mathematical contents and students' perceptions about their own ability to master these contents. The importance of self-perceptions, beliefs and pre-conceptions in decision making leads to this question: does student teachers' selfperception of their mathematical competence influence their conceptions about mathematics teaching? To answer this question we compared the results obtained from two questionnaires administered to student teachers. The first questionnaire focused on conceptions about teaching mathematics while the second focused on self-perceptions in mathematics. This paper analyzes in the context of Boyer's Dialectical reconstruction of knowledge model ) the links between student teachers' conceptions about mathematics education and their perceptions of their own mathematical skills.
Introduction
The self-concept emerges from various perceptions that the individual has of himself, but also in comparison with others, in a specific situation in a given environment (Ruel, 1987) . In mathematics, the concept of self influences the perception of the student's skills in this discipline and can be positive or negative, realistic or unrealistic (Palascio, Lafortune, 2000) . Several studies show that scientific knowledge, though often well assimilated, often has little effect on beliefs and assumptions; that students are strongly influenced by their relationship with a-priori mathematical content, concepts and beliefs gradually built on the teaching and learning of mathematics and that the development of skills in the teaching of mathematics in primary school requires a deconstruction of beliefs, ideas and perceptions.
We thought that Boyer's Reconstruction of knowledge model (Boyer 2001; Boyer, Mailloux 2006) implemented within the framework of the courses in mathematical didactic for primary education could influence the selfperception that students have of themselves in mathematics and therefore their skills in teaching mathematics in primary education.
Although our data show little change in students' perceptions towards mathematics, the analysis of mathematical journals suggests that interventions based on the model of the reconstruction of knowledge may have the potential to positively influence the perception students have of themselves in mathematics . Selfperception would not be fixed once and for all but would evolve by our encounters and experiences.
The present study describes the evolution of student-teachers' conceptions of mathematics education and their self-perception in mathematics before and after the implementation of a teaching approach based on the dialectical reconstruction of knowledge model (Boyer, 2001 ). This study also determines if there is a relationship between students' self-perception in mathematics and their conception of mathematics education.
Problematic
Future teachers registered in the primary education program show major difficulties in integrating their mathematical knowledge and their didactic knowledge in teaching mathematics (Wilkins and Brand, 2004; Morin, 2003; Cavey, 2002) . Students are strongly influenced by their relationship with the a priori mathematical content, concepts and beliefs gradually built on the teaching and learning of mathematics (Holt-Raynolds, 1992 , Goodman, 1988 . It seems that over the years, they have built a rather negative perception of themselves in mathematics. Research shows that people with poor self-esteem rarely attend uncertain paths and engage in ways known. This protective attitude towards self-concept limits the opportunities for learning and self-actualization. (Viau, 1995) . We thought that a training device for reconstruction of knowledge should positively influence the perception of students in mathematics, make themselves more competent , influence their conception about mathematic teaching and subsequently their decision, their behavior and their choice of educational activities in the classroom.
Research shows links between self-perception in mathematic and conceptions on learning and teaching mathematics. Students' motivation and learning are influenced by the personal qualities of teachers and by the classroom climate they create (Mailloux, 1987) . Teachers' attitudes, beliefs and expectations regarding mathematics, teaching and learning, structure their planning, their decisions, their overall practice and, therefore, their effects. If the teacher sees mathematics as interesting, pleasant and useful, students are likely to develop more positive attitudes towards math. A teacher who develops confidence in its capabilities becomes more open and more inclined to question his practice (Gattuso, 1993) .
The reconstruction model of knowledge
The reconstruction model of knowledge, illustrated in Figure 1 , consists of three steps: updating and clarifying the experiential knowledge; appropriation of theoretical instruments (scientific knowledge) to properly symbolize experiential knowledge and restructuring the perceptual field using these instruments. (Boyer, 2001) Figure 2 shows an alignment of the four principles used in the training to the three stages of the reconstruction model of knowledge.
These four principles are exploited in the training device: the training precedes the development and consequently, the learner starts with his own representations to learning situations of "co-constructions". Therefore resolution of problems and group work are essential in training; mediation processes by the teacher or his peers are necessary to the extent that they are located in the proximal zone of development and that consciousness of its learning by metacognition is fundamental. Fig. 2 . Links between the four principles used in the training system and the reconstruction of knowledge model ).
Subsequently, the students present and justify their processes and solutions. By participating in these discussions, students gain an awareness of increasingly sharp object learning. It is actually a form of assessment where they update the implications of "knowledge rebuilt" in the didactic action. The mathematical journal tstudents must write allows them to list the most significant learnings and new knowledge and work on a reflective analysis.
Research questions
Two research questions emerge. Does the implementation of the dialectical reconstruction of knowledge model and its teaching device influence students' self-perceptions in mathematics and their conception of mathematics education? Is there a link between students' self-perception in mathematics and their conception about mathematics education?
Methodology
To answer this question, we administered two questionnaires to 48 first year student-teachers enrolled in primary school education; one on conceptions about mathematics teaching and learning and a questionnaire on selfperceptions in mathematics. The questionnaires were first administered at the beginning of the first trimester followed by the implementation of the teaching approach: learning and teaching activities; three weeks internship; more learning and teaching activities. The second administration of the questionnaires was done at the end of the second trimester.
To study the students' conceptions, they were asked to complete a questionnaire on their views about mathematics teaching (Gattuso, 1993) . This is a questionnaire of 50 statements preceded by the statement "To teach math, the teacher must". The students were asked to choose up to ten statements that, according to them corresponded closely to their conception of mathematics teaching.
For the self-perception questionnaire, we used an Osgood type questionnaire (scale of 1 to 7) with 33 pairs of adjectives taken from texts written by students describing their attitude towards mathematics. Exemples: neglecting / conscientious; lazy / worker; insouciant / applied. A score over 4 was considered as positive self-perception and a score less than 4, was considered as negative self-perception. To compile and review the results, we grouped the pairs of adjectives under five themes: methods of work, attitude, motivation, affect, and competence.
Results
As shown in table 1 students seem to have a positive self-perception of their working methods but see themselves as rather passive while doing mathematics. Self-perception in mathematics is rather positive before and after the first methods course. This seems to confirm the pertinence of our problematic, namely that "perceptions of students towards learning and teaching are well established at the beginning of the teacher education program and that these perceptions seem particularly robust to change.
The pair of adjectives (statements) that gets the lowest score in each of the model's three steps is that concerning competitiveness. The guided social constructivist approach could explain this situation since cooperation is encouraged by the teaching approach.
Even if the students do not seem enthusiastic when it comes to mathematics they seem more motivated after the first course of mathematics education. They do not feel secure when it comes to mathematics; they perceive themselves as being overwhelmed. After the first course in mathematics education students seem to think that they have good working methods, that they are more motivated and valued in mathematics. It seems that the reconstruction of their knowledge in mathematics undermines students' sense of competence even if they perceive themselves as having good working methods. Table 2 shows student attitude towards mathematics. We can see that their attitude towards mathematics is rather positive but they perceive themselves as not participating much in mathematical activities and as being much less attentive after one course on teaching mathematics. These results are disturbing by the fact that active participation and attentiveness are strongly encouraged during classes. On the other hand they perceive themselves as being serious and "present" while doing mathematics. Table 3 shows that students do not seem enthusiastic when it comes to mathematics. Their interest in mathematics increases while their self-perception of being ambitious and encouraged in mathematics increases slightly. Except for the fact that they see themselves forced or compelled to do math, they maintain their motivation after one course of mathematics education. Table 4 shows that students do not feel very secured or able when it comes to mathematics. The teaching device does not seem to create an environment that increases the students' sense of "security" in mathematics. Students' perception of being valorised in mathematics increases while their perception of being revolted diminishes slightly. Table 5 shows that students do not perceive themselves very competent in mathematics and they see themselves less competent after one course in mathematics teaching. The results show an increase in the students' perception of competence after the first course. Table 6 shows self-perceptions averages for all items on the questionnaire before and after the implementation of the teaching device. The differences between A and B for all self-perception categories are not significant. There is a small positive increase in the self-perception categories of motivation, competence, affect and attitude that could indicate a possible trend. There is no difference in self-perception of working habits.
As described above, the reconstruction of knowledge model involves a last step that consists in securing the experiential knowledge and scientific knowledge. It is important to avoid parallelism of the two types of knowledge. According to Boyer's model, experiential knowledge must integrate scientific knowledge to stimulate the construction of integrated knowledge and ensure a strong didactical expertise. In this paper, two types of data are briefly presented to illustrate the potential of the model to encourage this integration: statements that were chosen at least 20% more often after the first didactic course and statements that have experienced the largest decrease in the percentage of students' choices before and after the first didactic course. Table 7 presents the statements that were chosen by at least 20% more students before and after the first didactic course. The first three statements: "Encourage students to discuss, share mathematical ideas", "Present mathematics through real life situations" and "Let the students free to use the methods of their choice to solve a problem" have received an increase of 70.3% and 60% from respondents after the first course. The other four statements showed a significant increase in the percentage of choices. Students place more emphasis on discussions of ideas, the use of real life situations and placing students in discovery and exploration situations. They tend to be more intent on encouraging students to develop and use their on problem methods. They also seem to be more concerned by their future students understanding of mathematical objects. Many statements were much likely to be ignored by students after the first didactic course. Table 8 shows the statements that have experienced the largest decrease in the percentage of students' choices before and after the first didactic course. The statement "Point out student's mistakes" is no longer selected after the first didactics course.
The results show that statements promoting a teaching style emphasizing directivity have been rejected at each stage of the research and that students pay little attention to these items throughout their training. We note that before the implementation of the dialectical reconstruction of knowledge model the selected statements are mostly those that highlight the qualities and skills of the teacher. Indeed, the experiential knowledge of student tends to emphasise dynamic presentations, the importance of giving clear explanations and the need for students to practice mathematical techniques. After the course of mathematic teaching, students grant more importance to mathematics exchanges, the use of questioning to ensure understanding and the use of resources and manipulatives. This illustratsis a break between experiential knowledge and scientific knowledge.
This decrease in the importance given to statements on a more traditional teaching approach seems to reflect the assimilation of scientific knowledge worked on during the first didactics course on mathematics learning and teaching. Students seem to live the passage from of a transmissive approach to teaching mathematics to a social constructivist approach.
The third and final stage of the reconstruction of knowledge model being a process of integration of experiential knowledge and scientific knowledge, students become aware of the reconstruction of knowledge that takes shape as scientific knowledge reshuffles experiential knowledge. Students then build explanations of the contents of initial intuitions, reformulate the questions from a new angle and update the implications of this "rebuilt knowledge" through action learning. Students seem to gain a new perspective on mathematics, learning and teaching. The attitude is changed and the conceptions they have of teaching mathematics are transformed and clarified. The researchers observed this phenomenon towards the end of the first didactic course. Students' conceptions about mathematic teaching seem to evolve during the first didactics course and the first teaching practice internship.
The preliminary analysis reveals a shift of attention from the role of the teacher to the role of the student, from a teacher centered point of view to a student centered point of view. Students seem to move from a lecture approach to a guided approach where the students actually do the math. The researchers also observed that the students tend to use problem situations in preparing lessons more often and that the problems become more articulated.
Although we have noticed a change in the conceptions of student teachers on mathematics teaching after the first didactics course, no relationships were found between self-perception in mathematics and the evolution of conceptions about mathematics teaching. It seems that self-perceptions in mathematics does not influence the development of mathematic learning and teaching conceptions during the implementation of the teaching device based on the reconstruction of learning model.
Conclusion
The implementation of the teaching approach based on the reconstruction of knowledge model contributes in developing more complex beliefs about the teaching and learning of mathematics. It also contributes albeit modestly to positive changes in the perception that students have of themselves in mathematics.
The differences between the results before and after the implementation of the dialectical reconstruction of knowledge model for all self-perception categories are not significant. Nevertheless there is a small positive increase in the self-perception categories of motivation, competence, affect and attitude that could indicate a possible trend. There is no difference in self-perception of working habits.
The statements chosen for the conceptions on teaching are those that highlight the qualities and skills of the teacher (dynamic presentations, practice techniques, clear explainations) before the implementation of the dialectical reconstruction of knowledge model in the first didactics course. After the first course students seem to experience the passage from a transmissive approach to an increasingly socioconstructivist approach. The appropriation of theoretical instruments seems, at first glance, well established at the end of the first didactics course. The symbolization of the experiential knowledge by theoretical instruments will probably develop during the second didactic course.
No relationship was found between self-perception in mathematics and conceptions about mathematics teaching. It seems that self-perceptions in mathematics does not influence the development of mathematic learning and teaching conceptions during the implementation of the teaching device based on the reconstruction of learning model. This confirms that conceptions about mathematics teaching and self-perceptions of students towards mathematics are well established at the beginning of the training and that they seem particularly difficult to change.
